Disturbed MEK/ERK signaling increases osteoclast activity via the Hedgehog-Gli pathway in postmenopausal osteoporosis.
Postmenopausal osteoporosis is a worldwide health problem and is characterized by increased and activated osteoclasts. However, the mechanism by which osteoclasts are dysregulated in postmenopausal osteoporosis is not fully understood. In this study, we found that the Hedgehog-Gli pathway was upregulated in postmenopausal osteoporotic osteoclasts and that 17β-estradiol both inhibited osteoclastogenesis and induced osteoclast apoptosis by downregulating Hedgehog-Gli signaling. Furthermore, we demonstrated that the Hedgehog-Gli pathway was negatively regulated by MEK/ERK signaling and that this effect was Sonic Hedgehog (SHH)-dependent and was partially blocked by an anti-SHH antibody. Moreover, we found that the stimulatory effect of Hedgehog signaling on osteoclastogenesis and the inhibitory effect on osteoclast apoptosis were dependent on the Gli family of transcription factors. The pathways and molecules that contribute to the regulation of osteoclastogenesis and apoptosis represent potential new strategies for designing molecular drugs for the treatment of postmenopausal osteoporosis.